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IN a recent paper Kinsey and Grant (1942) have discussed the 
problem of the penetration of a dissolved substance from the blood 
into the aqueous humour, and have reached the conclusion that at 
equilibrium the concentrations of the substance considered, electro- 
lyte or non-electrolyte, will not be equal in both fluids when there 
is.a flow of aqueous humour away from the anterior chamber by 
some drainage channel, e.g., Schlemm’s Canal. On the basis of this 
conclusion they state: ‘'. .. it follows that unless definite. proof 
is forthcoming to show that there is no flow out of the anterior 
chamber, it appears that the ultrafiltration hypothesis can account 
for equilibrium ratios less than 1 and therefore need not be discarded 
because. of experimental findings of such ratios.” 

In view of the importance which has hitherto been attached to 
the distribution ratios of dissolved substances in blood and tissue 
fluids in determing whether these fluids are secretions or not, it is 
important that the theoretical basis of this contention should .be 
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critically examined. Thus the acceptance of the modern views of 
urine formation depends to‘a large extent.on the demonstration by 
Richards and his eo-workets that the glomerular fluid contains a 
number of non-electrolytes, urea, glucose, etc., in the same concen- 
trations as those found in plasma. 

Kinsey and Grant consider the case of a dissolved substance whose 
concentration in the blood is maintained by injection at a fixed level, 
Ci, and assume that it enters the aqueous humour by ultrafiltration, 
presumably by a passage of filtrate from arterial capillaries associated 
by a corresponding removal of the diluted filtrate into venous 
capillaries. If this process took place the. differential equation! for 
penetration would be: ie 


dA ci Ry es a a A eee ts (1) 


dt : 
where A=amount of substance present in aqueous humour, 
’. Cz=concentration’ in aqueous at a given time ti 
k2=coefficient of transfer from blood to anterior chamber. 
Superimposed on this-process they. conceive of a drainage of 


rs humour from the anterior chamber via. C.L., Schlemm’s 
a 


- 


Canal, so that Eguation (1) is modified to become: 
TO CON setesereteeneeeees (la) 


where k!=coefficient of transfer out of anterior chamber by flow. 
_ Substituting C2=A/V, where Y is the volume of aqueous humour ; 


Vv ee rc ehats o  e SQ) 


which on integration between the limits t=0 and t=t: gives: 
kz+k* 

as a IR, 

cnet ci 1 —e Vv - 


The authors then proceed to state that equilibrium’ will occur 
when t=, whence ‘the condition for equilibrium’ is : 





C2 kz : 
poet Nd Sel lg Pais Sigel St 4), 
Ci kek? : Be | 
ie, at equilibrium? C2/Ci is less’ than umity when flow out of the 
anterior chamber takes place. ; 


Foot-hote’.—The same equation would apply if simple diffusion without ultra- 
filtration were the sole process of penetration. 

Foot-note?.— We may note here a rather confusing mathematical notation. Cy 
is. defined as the concentration at @ given time t,, 1.¢., it is‘a definite value of the 


variable and therefore its differentia) coefficient in respect to time should be zero, 
yet in Equation (2),it quite clearly has a finite value. _ It was thought by the authors 


to be a printer’s error, but it will be noted that on integrating Equation (2) between 

the limits t=0 and t=t,, C, has been given the definite value at t,. i 
Foot-nete’.—The term ‘‘equilibrium'’ is out of place here; apparently the 

atithors envisage a ‘‘ steady state.'' tea : 
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‘ The error ‘in this argument follows from the integration of Equa- 
tion (2) at constant volume; if V is to remain constant the fluid 
lost from the anterior chamber must be replaced by fluid from the 
blood, %.¢.; by more ultrafiltrate, and this will clearly increase the 
rate of increase of A, the amount of substance in the aqueous 
humour, by a factor: k!C1.. Hence Equation (la) should be: 





OA ke(Cs — C2) —k!1C2+-kCi 
eae EL mee) ks Sah scceunudeneneens (5) 
' On substituting C2V for A and integrating we obtain from (5) 
Ci1— Ca be tke ke+k! 
= EL \t eifesinren bore 6) 


which gives,-as.a limiting condition when t=, Ci=Cza, i.e., equal 
concentrations of the’ dissolved substance in blood: and aqueous 
humour. f 

It may be argued that the fluid which: replaces the aqueous 
humour lost via Schlemm’s Canal is free from the particular dissolved 
substance considered, so that k*C: is equa) to zero in Equation (5) ; 
this however, is at variance with the origina) assumption as to the 
mechanism whereby the substance enters the aqueous humour, viz. 
by ultrafiltration. It is also at variance with the known facts and 
theory of ultrafiltration at low filtration pressures (videe.g., Ingraham, 
Lombard and Visscher, 1933); thus, if the concentration of the 
penetrating substance in the plasma is 0°01M the production of a 
fluid free from this substance would require a filtration pressure of 
about 180 mm. Hg-over and above the 25 mm. H’g necessary to 


counterbalance’ the ‘colloid osmotic. pressure. - Moreover, ‘if it is 
assumed that’ this replacement fluid “is: free ‘from= the particular 


substance considered, there. is no reason why it should not be free 
from the other constituents of the blood plasma, i.e., why it should 
not be pure water ; the filtration pressure necessary to separate water 
from plasma is of the order of 4 atmospheres. 

Davson and Quilliam (1940) have treated the same problem of 
the penetration of a dissolved substance into the aqueous humour, 
~ assuming that the process is one of. simple diffusion and not one of 
ultrafiltration, and ignoring the effects of drainage by Schlemm’s 
Canal. The fundamental equation set up on the basis of Fick’s 
Law..by these authors, is similar to Equation (1), which: has been 
derived on the basis of a fluid exchange hypothesis; if, therefore, 
allowance is made for drainage, replaced by filtration from the blood, 
Equation (6) should be appropriate, so that. the permeability 
constants of Davson and ‘Quilliam ‘become composite. ‘However, 
in view. of the experimental errors in, permeability measurements of 
this nature, it appears to the authors that elaborate theoretical treat- 
ments of the process are. academic at the present moment. - 
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For those readers to whom a mathematical argument has no 
appeal, the genera) problem with which this note deals. may be stated 
thus: If the concentration of a given substance, say urea, is higher 
in. the blood than in the aqueous humour, the system, plasma- 
aqueous humour, is not in equilibrium and hence diffusion of urea 
should take place into the aqueous humour until the equilibrium 
condition* of equal concentrations in the two fluids is achieved. 
Kinsey and Grant admit that this would happen in the absence of 
drainage and secretory activity. | However, they claim that as soon 
as drainage occurs the concentrations become different, i.e., the 
system is no longer in equilibrium so far as urea is concerned, as 
defined thermodynamically. Now the second Law of Thermody-~ 
namics states that.a system of this kind can only be maintained at 
@ non-equilibrium position by the continued performance of work 
on it. Drainage of fluid away from the anterior chamber is not 
capable of performing the necessary work on the system, so 


that in the absence of secretory activity the concentration differences 
claimed by Kinsey and Grant are excluded by the second Law. 


REFERENCES 


Davson, H. and Qui.uiaM, J. P. (1940).—Jt. Phystol., Vol. XCVIII, p. 141. 
INGRAHAM, R. C,, LomBarp, C. and VisscueEr, M. B. (1933) ._—Jl. gen. Phystol., 


‘ Vol. XVI, p. 637. 
KInsEy, V. E. and Grant, W. M. (1942).—Jl. gen. Physiol., Vol. XXVI, p. 131. 


- 








\ 
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PHORE EXPANDING SUBSTANCE IN URINE 
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TO RETINITIS PIGMENTOSA* 
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WORKING FOR THE W. H. ROSS FOUNDATION (SCOTLAND) 
FOR THE STUDY OF PREVENTION OF BLINDNESS 


Introduction 


VERTEBRATES show two striking examples of pigment migration. 
One is migration of pigment within the skin melanophores of 
chromatically active cold-blooded vertebrates. The other is 





Foot-note‘.—The condition for equilibrium is that the chemical potentials are 
equal on both sides of the membrane; assuming that the activity coefficients are 
equal in the two fluids, for a non-electrolyte this is equivalent to stating that the 


concentrations must be equal, 


* Received for publication, June 21, 1943. 
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‘migration of the retinal pigment in amphibia and fish in response 


to varying light intensity. 
It is now well established that the skin melanophore response 
-is mediated by a mielanophore dispersing hormone (B-hormone) 
secreted by the intermediate lobe of the pituitary. (Hogben, 1940; 
Hogben and Landgrebe, 1941). Mammals, including man, hinwle 
no skin melanophores like those in amphibia and fishes. Yet 
their . pituitaries are rich in B-hormone (Hogben, 1924) 
B-hormone or a substance with similiar action on the skin- melano- 
phores of the hypophysectomised frog has also been demonstrated 
in extracts from the hypothalamus and the eye, in blood, li cae 
humor, cerebrospinal fluid, urine and colostrum. 


The Role of B-Hormone in Vision - 


The only cells in mammals which might be comparable to the 
skin melanophores of- amphibia and fish are the retina) pigment 
cells in the eye. B-hormone might therefore mediate changes in 
the pigmented layer of the retina. Thus when Jores and Caesar 
(1935) treated. a frog’s eye with a solution of B-hormone the 
retinal pigment migrated to the dark position more rapidly. After 
instilling extracts containing B-hormone into. the human eye, 
Jores (1933) Jores and Hotop (1934) ahd Bastile (1989) found that 
dark adaptation occurred more rapidly in the treated than in the 
untreated eye, and also more rapidly than in a normal eye. 

Several workers report that the blood. level’ of melanophore 
dispersing Substance (presumed to be B-hormone) varies accord- 
ing to whether the animal: is kept on a light or a dark back- 
ground. Jores (1933) found an increased amount of the activity 
in the blood and aqueous humor of rabbits which had been kept 
1-2 days in darkness. Zondek (1935) quotes an observation (no 
reference given) that when cats were kept a long time in darkness 
the quantity of melanophore dispersing substance in their blood 
and aqueous humor increased. _Nevinson (1940)-found a. diurnal 
variation in the amount of activity in the blood of the rat. Jores 
_ (1933) estimating the amount of hormone. present.in-the pituitary 
gland of different species—man, guineapig, cat, fowl—found 
relatively more in the pituitaries of those animals with good night- 
vision, é.g., the cat. 

Largely because of unsatisfactory assay methods, these experi- 
ments are not well substantiated. An account of a reliable and 
accurate method will shortly be published (Landgrebe and ~ 
Waring, 1943b). Jores and Caesar squeezed the frog’s pituitary 
with forceps and observed that the retinal pigment migrated to 
the dark position. Yet hypophysectomy does not alter the move- 


ment of retinal pigment in response to light and darkness in 
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either frogs (Matuo, 1935) or toads (Okamoto, 1987). °. Conse- 
quently it may be doubted whether B-hormone jis a primary factor 
in retinal: pigment migration. We should also remember that 
retinal: pigment migration has not been definitely:demonstrated in 
mammals as a normal physiological pene If it takes place it 
does so:only slightly. ©» 

Recent work done: on: dark ‘adaptation as a: tést: for vitamin A 
deficiency (Thomson et al,1939) shows that the results vary greatly 
owing to faulty: technique, and to the ignoring of physiological 
and. psychological influences. Pituitary extracts dilate the pupil 
in the enucleated eye: of the frog (Jores and»Caesar, 1935) and 
when instilled into rabbits’ eyes cause pupillary ~dilatation: in 
94 per cent. of cases (Geiling, 1926).. Hence’ the variation in the 
rate of dark adaptation might have been due to the difference in 
size of the two pupils. As the extract of B-hormone was dropped 
onto the surface of the eye, the only way that it could reach the 
retinal pigment is through the general circulation and for reasons 
which ‘will -be clear later it is unlikely that the concentration 
present could have influenced the rate of» dark adaptation. 
Buschke (1934) repeated this experiment. but he was unable to 
confirm Jores’ and Caesar’s claim that the B-hormone treated eye 
showed more rapid: dark adaptation than that of a control. Even 
if B-hormone is a factor in' normal dark ‘adaptation, retinal pig- 
ment migration need not be involved. ‘The hormone may act, as 
Jores (1933) suggests, by accelerating the rate of formation of 
visual purple. Adequate confirmation for the claim that there is 
an increased level of B-hormone in the blood of rabbits kept -in 
darkness has not yet been presented (If the ‘observation’ is 
correct it is the opposite “of what is found” in amphibia (Land- 
grebe and Waring, 1941). 

These experiments show that as. yet we do not know whether 
B-hormone plays any physiological réle in vision. There is thus 
little or no data to indicate the rdle of the hormone in panenelag rs! 
conditions such as retinitis pigmentosa. 


Retinitis Piieities and its Relationship to B-Hormone 


As Cunningham Dax.(1940) points out, it was the recognition of 
retinitis pigmentosa as a feature of the Laurence-Moon-Biedl 
syndrome which first prompted the-idea that the disease in. its 
more usual presentation might be associated with diencephalic and 
’ endocrine disturbances. Zondek (1935) stated: rather dogmatically 
‘‘Retinitis pigmentosa, both in the typical.and atypical form, plus 
disturbances in the pituitary diencephalic region, is typical for 
the Laurence-Biedl syndrome. Sometimes retinitis pigmentosa 
may~be the sole clinical evidence of diencephalic: disturbance."’ 
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Cunningham-Dax’s demonstration (1938) that urine samples from 
20 retinitis pigmentosa patients when injected into frogs expanded 
the skin melanophores, led to renewed interest in the interpretation 
of retinitis pigmentosa ‘as an endocrine ot diencephalic 
disturbance. 

The aetiology of~ retinitis pigmentosa is- dbielre and’ contro- 
versial. The essential feature in'the pathology’ is a’ progressive 
degeneration of the retinal neuroepithelium, primarily of the rods, 
which is followed by a general atrophy of the whole’tissue. There 

-is associated glial overgrowth, depigmentation of the retinal 
epithelium ‘with migration of pigment into the retina, and. an 
obliterative sclerosis of ‘the retinal’ vessels (Duke-Elder, 1940). 

In the absence of physiological knowledge, the’ nature of the 
primary change has been the subject of corisiderable speculation. 
Duke-Elder has reviewed the various theories in some detail: 
The older view regarded the pathological picture as the sequel 
to a degenerative sclerosis of the choroidal blood vessels. ‘The 
sclerosis leaves the neuroepithelium insufficiently nourished ‘so 
that it atrophies. Masses of pigment then migrate into’ the 
atrophied areas from the pigmented epithelium ‘and accumulate 
around the vessels. This migration was considered’ rather as a 
mechanical sequel to choroidal atrophy than as a primary’ mani- 
festation. '' Wagenmann (1890) sectioned the posterior ciliary 
arteriés in a rabbit. He presumed that the destruction of the 
retinal neuroepithelium which followed was due to cutting off 
the source of nourishment. As he also cut the nerves running 
with the arteries this interpretation is open to question. Nicholls 
(1938) repeating his work found little resemblance in the changes 
produced to the picture of pigmentary degeneration usually seen 
in retinitis pigmentosa. 

The theory at present commanding widest support regards the 
degeneration of the neuroepithelium as’ primary, and the 
vascular sclerosis as secondary. The disease’ is classed as -an 
‘* abiotrophy ’’—i.e., “‘ The premature’ senility and death of: a 
specified’ tissue.”’ There was little positive’ evidence in: favour 
of the theory until Bourne, Campbell and Tansley (1938) 
described ia breed of rats in which'the typical picture of pigmen- 
tary degeneration: was handed down as a Mendelian: recessive. 
They showed histologically that the process of ee in 
these rats started in the ‘cell nuclei. 

Other workers, stressing’ the Laurence-Moon-Biedl Spridiome, 
regard retinitis pigmentosa as the expression of an endocrine 
disturbance.» The abnormal ‘hormonal influences are believed to 
arise from a congenital lesion in the pituitary-hypothalmic system 
(Zondek, 1935). They ‘consider the presence of a melanophore- 
expanding substance in the urine of retinitis pigmentosa patients 
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particularly significant.. We know: so little, however, of the action 
of individual hormones on. the retina that the, theory. remains no 
more than..anhypothesis..Mecca. and. others of. the. Italian 
school for. example. (see Cunningham, Dax, 1938). believe 
the cause of retinitis pigmentosa to be -spasm. of.. the 
retinal vessels.due to a hormone.or hormones acting locally on a 
retinal circulation rendered abnormally. sensitive by a hereditary 
developmental factor. _We at least know that B-hormone freed 
from; the posterior pituitary NASODSERIOR fraction has. no vasocon- 
strictor action. . 

Cunningham Dax (1940) recently formulated a wider hypothesis 
incorporating both the ‘‘ abiotrophic ’’ and ‘‘ endocrine.’’ theories. 
Like the proponents of the abiotrophic theory, he looks upon 
. retinitis pigmentosa as a degeneration of the nervous elements. of 
the retina. This. degeneration is but one. manifestation .of a 
heredo-maldevelopment of the diencephalon under the influence 
of a pathological gene. He recalls that the optic vesicles and 
diencephalon have a common developmental origin. The heredo- 
maldevelopment..may result on the one hand in obvious dience- 
phalic. disturbances of varying degree (e.g., the Laurence-Moon- 
Bied! syndrome) while on the other hand (e.g., ordinary uncompli- 
cated cases of retinitis pigmentosa) there may be at first sight few 
or no diencephalic disturbances. Such apparently uncomplicated 
cases, may, however have diencephalic or endocrine abnormalities 
not. immediately obvious -on routine examination, ¢.g., 
abnormalities in. water-salt metabolism, sugar. tolerance, curves, 
body temperature, vitamin metabolism, fat distribution, sexual 
development, urinary excretion, etc.. To discover. whether any 
such abnormalities existed in apparently uncomplicated retinitis 
pigmentosa, Dax planned an investigation covering 11 cases. He 
found a number of. abnormalities common to. several. of the 
patients. The presence of a melanophore-expanding substance in 
the urine and in the circulation was among_one of, his more con- 
stant findings. Of 11 patients, 8 had a melanophore-expanding 
substance in their aden but only 4 had a similar substance in 
their: blood. 

This hypothesis may adequately explain a certain percentage 
of retinitis pigmentosa cases, but Sorsby (1988) points out that 
the significance of retinitis pigmentosa in the elucidation of the 
pathology of the Laurence-Moon-Bied! syndrome has been over- 
rated, for the fundus lesion is not generally atypical degeneration 
of the retina. | Atypical retinitis pigmentosa being the rule in the 
Laurence-Moon-Bied! syndrome. Moreover in over 2/3 of the 
retinitis pigmentosa cases collected by Bell (1922).no associated 
abnormalities were noted by her either. in. the affected person or 
his relatives. 
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The. presence of excess B-hormone ‘in the urine and blood of 


retinitis pigmentosa patients, if conclusively proved, may thus 
be due to an endocrine disturbance co-existing with the retinitis 
pigmentosa as the result of degenerative changes in the embryo- 
logical- precursor of the diencephalon and optic vesicles. - The 
hormone need not necessarily play any part at all in the causation 
of the disease... 


The Assay of B-Hormone 


_ The various assays.of B-hormone are based on the fact that it 
expands the skin melanophores of cold-blooded vertebrates. 

The method of assay must be_(1) Specific to B-hormone, (2) 
reliable, (3) capable of yielding quantitative results. Lack of a 
standardised technique has led to contradictory results. In a 
recent review of assay methods, Landgrebé and Waring (1941) 
point out the advantage of the Hogben and Gordon (19380) 
technique. Most workers have employed one or other of three 
methods of assay, viz.: (1) the material to be tested is injected 
into. the dorsal lymph sac of a normal or hypophysectomised frog 
or. toad, (2) the amphibian skin is suspended in the unknown 
solution or (3) the unknown solution is. perfused through an 
isolated amphibian limb (McLean, 1928). The last two: methods 
are limited for practical purposes by the necessity of using a fresh 
test object for each assay. 

Some workers accept macroscopic darkening of the skin of the 
test. animal. when. compared. with. a control’s as. proof. that 
B-hormone is present in the solution. . Others seeking more 
accurate results compare the appearance of the individual melano- 
phores in the web. before and after injection... With certain 
reservations (see. Landgrebe and Waring, 1943b) the length of 
time the animal remains dark or the melanophores remain expanded 
gives.a further criterion of potency. = 

Macroscopic, matching of colour change is difficult. The con- 
centration of melanophores per unit of skin may vary considerably 
in different animals. A. ‘‘ Xenopus.’ toad with densely packed 
melanophores ..can . show. macroscopic... darkening... when. the 
individual. melanophores as seen under the microscope show only 
a very. slight response. (Landgrebe and Waring, 1943b). This 


is important when we remember that in normal. animals. a. 


number of substances other than B-hormone can indirectly expand 
melanophores: by their action on the pituitary. . 

Toads also vary in sensitivity to B-hormone depending on the 
length of time they are kept on a white background. One:c.c. of 
the same test substance:may thus produce negative results.in one 
toad and positive results in another animal which is more sensitive: 
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‘Results from different ‘laboratories using one animals’ may, 


therefore, not be comparable: 

Boiling with N/ 10 caustic soda’ increases: the melanophore- 
expanding properties of B-hormone about twofold and: also: pro- 
longs the response.: Many workers, ‘including Dax (1938) have 
therefore treated extracts with caustic soda before assaying them. 
When the length of time an animal remains dark after an injection 
of B-hormone is used as the basis for assay, such caustic soda 
treatment may give fallacious results, -for;prolongation of the 
response is not necessarily proportional to the amount of 
B-hormone originally present. The alkali may potentiate by acting . 
on a pituitary’ constituent other than’ melanophore hormone 
(Landgrebe and Waring, 1941 and 1948a). 

The most reliable assay method for B-hormone based on the 
melanophore response is that adopted’ by Hogben and Gordon 
(1930) and modified by Landgrebe and Waring (1943b). They em- 
ploy the South African clawed toad Xenopus laevis and with twelve 
test animals ‘can discriminate between doses differing by not less 
than 20 per cent. Five arbitrary values (1-5) are assigned 'to chosen 
grades of melanophore expansion. Completely contracted melano- 
phores are represented by “ a ” and’ completely expanded 
melanophores aré representéd By “‘ 5.’”” The response is measured 
by ‘‘reading’’ the melanophores in ak posterior web of the toad 
before and at intervals after, injection. The value holding at the 
time of observation is the melanophore index. By plotting response 
against time we can get two criteria for relative potency. It is 
important ‘to ascertain the sensitivity of the toads by injecting a 
standard dose of purified B-hormone. Hypophysectomised animals 
should be ‘employed when possible “and certainly “in all 
cases to confirm: positive results. Few’ substances expand the 
melanophores of an hypophyséctomised frog’or toad. (Landgrebe * 
and Waring, 1941). When hypophyséctomised animals are not 
available and ordinary toads are employed, conditions must ‘be 
standardised'and one should’ remember the possibility ’ of 
endogenous pituitary stimulation by injected ‘substances (e.g., the 
A-P-L- fraction of pregnancy urine). A rise of less than 1-5 units 
in the melanophore index is of doubtful significance in normals. 
It must be pointed out that a rise of 1-5 units {e.g/, 1 to 2:5) may 
cause appreciable macroscopic darkening in ‘a toad with closely 
set melanphores. - 


Melanophore-Expanding Substance in Urine 


Using: one or other of the assay techniques mentioned, melano- 
phore-expanding substance has been :detected. in the urine of 
patients ‘suffering from conditions other than: retinitis pigmentosa. 
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Collen’:and \Drouet’: (1933). assayed urines..in, different illnesses, 
They obtained positive results only in cases of hyperthyroidism, 
migraine, pituitary tumours and retinal bleeding... They.,..also 
detected’ a melanophore-expanding substance in the urine during 
pregnancy:and in the early stages of ‘menstruation. 
“Cunningham Dax (1938) using frogs, ‘injected,.0:3. to 1-0 c.c. of 
urine previously alkalanised with 1/10N:, NaOH and. heated ina | 
boiling water bath for half an hour. Darkening of the frogs was 
considered to represent a positive result. : The urines of 20 patients 
suffering from retinitis pigmentosa: were all positive. He also 
obtained positive results from. urine of normal women ‘passed on 
the day preceding the menstrual flow or on ‘the first day of the 
period and from urine in a case of hyperthyroidism with cutaneous 
pigmentation. The urine of controls did-not yield positive results 
unless 3c.c. were used, or unless the samples were made’ alkaline 
with 5N instead of 1/10N caustic soda. -In’:his later series: of 
11 patients, Cunningham Dax obtained positive results: from 9 of 
the 11 specimens. j 
~ Raza and Spurrell (1937) tested normal urines for melanophore- 


expanding substance. Using intact palé-frogs and judging melano- 


phore expansion by the Hogben and Gordon technique, they 
assayed 52 non-pregnant healthy adults (34 males.and,18 females) 
and 46 pregnant women. A rise in the melanophore index of less 
fhan 2 was counted a ‘‘ weak ’” positive and a rise of more than 2 
a ‘‘ strong ’’ positive. From 2 to 5c.c. of urine at pH 7-2 was 
injected into the dorsal lymph sac. There were 38 per cent. of 
positive reactions among the non-pregnant adults (41 per cent. in 
the males and 33 per cent. in the females). Ninety-eight per cent’ of 
the pregnant females gave positive reactions (30 “‘ strong ’’ and’15 
“weak ’’). There was no correlation with age}’'sex or colour. 
The urine was not alkalinised. Raza and Spurrell noted, however, 
that alkalinisation enhanced the reaction. The reaction was com- 
pletely abolished by shaking the urine up with charcoal or with 
a fine’ precipitate of benzoic acid or by dialysing it through collo- 
dion or cellophane. They were unable to recover the active 
principle from the absorbate. da 
Landgrebe and Waring (1941), using the Hogben and Gordon 
assay-technique, tested the urines of various healthy adult subjects. 
Most of their urines produced a slight’ melanophore response in 
intact toads, Only a few affected hypophysectomised animals. 
One of these,’ a very potent sample, did ‘not have its ‘activity- 
abolished by treatment with charcoal. B-hormone prepared from 
pituitary powder is absorbed on charcoal ‘and can be recovered by . 
elution with phenol. For this reason they ‘suggest that the 
melanophore excitant present in the urines may’ on occasion be 
a substance other than B-hormone. In this particular case fo 
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reason (e.g., ingestion of drugs, intercurrent disease) could: be 
found to explain the positive result. Jores (1936) found that 
treatment with charcoal did not invariably: abolish the urinary 
reaction which: he therefore did not--consider . specific for 
B-hormone. Landgrebe and Waring also injected subcutaneously 
large doses of purified: B-hormone extracts into mice-and toads. 
. They were unable subsequently to detect any traces of the hormone 
in the urine. More recent work has Shown that B-hormone. is 
excreted in the urine only after it has reached a very, high level 
in: the circulation such as after intravenous injection (Landgrebe 
and Waring, 19438a).  Jores, in the paper just quoted, found that 
while melanophore hormone injected into. the circulation could be 


identifiedin the blood the subsequent urine gave a negative reaction. 
He was unable to find B-hormone in the blood of subjects with a 


positive urine. 

These results show that. no definite conclusions can at present be 
drawn from urine assays, Until the specificity of the reaction is 
unquestioned, the presence of a substance exhibiting melanophore- 
expanding activity in the urine cannot be taken to indicate oyer- 
action or pathological disturbances of the pituitary. 


Melanophore-Expanding Substance in Blood 


Several workers have shown that melanophore-expanding sub- 
stance can be detected in the blood (Iandgrebe and Waring, 1941). 

Cunningham-Dax, in his series of -20 retinitis pigmentosa 
patients, (1938b) assayed blood samples as well as urines. He 
obtained positive results.in all 20 cases. In his other series of 11 
cases he obtained positive results in 7 of the 9 samples assayed. 

Using the Hogben and Gordon assay we tested blood samples 
from 9 cases of uncomplicated retinitis pigmentosa and from .7 
normal controls, to find whether, if a melanophore-dispersing sub- 
stance were present, there was any significant difference in the 
amount present in retinitis pigmentosa samples as compared with 
controls. 

Normal toads were chosen for the preliminary invesfigations. 
The. intention was to repeat the series on hypophysectomised 
animals if significantly. positive results were achieved. The 
animals were kept in water.in tins with a white background under 
constant illumination so that the melanophores could normally be 
contracted, The water was renewed once a week on the day after 
feeding. 

_ » The solution to be tested was injected into the dorsal lymph sac. 

The needle was inserted through the thigh muscle of the right 
leg to prevent back leakage. ‘The melanophores in the posterior . 
web were read every half-hour. unti{ the maximum response had 
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been attained or until it was clear that there was no expansion. 
An equal amount of extract was injected into each of a pair of 
toads unless otherwise stated. The average melanophore expan- 
Sion was recorded: Each pair was rested for a week between 
one injection and the next. ; 

The sensitivity of the toads to melanophore hormone _ was: 
ascertained beforehand by injecting them with solutions of B-hor- 
mone of varying strength, prepared by the method of Landgrebe 
and Waring (1941)... Toads of approximately equal sensitivity _ 
were chosen for the: experiment. ‘Each required about 4. to 6 
Landgrebe and Waring (L and W) units of B-hormone to pro- 
= a maximum response 1.e., to raise the melanophore index 
to: 

It was decided to extract the melanophore-dispersing substance 
with reagents rather than to inject whole blood or serum into the 


test toads, for the following reasons: (1). not more than Ic.c. of 
serum or blood can be injected into one toad, and when toads 
were injected with up to 1c.c. of whole blood no significant response 
was obtained ; (2) serum or whole blood has a toxic effect on toads 
which Can thereforé te: usetl otice only. 

From experience gained in making extracts from, pituitary 
posterior lobe, the following methods of extraction were devised. 
(1) ‘The-biood sample was added to ten times its own volume. of 
acetone. The precipitated proteins ‘were filtered off, washed in 
acetone and dried in'a blast of warm air. The dried auniect was 
then powdered. B-hormone activity is precipitated along. with 
the proteins. To check this, some. B-hormone. was added. to 
rabbits’ blood which was then mixed with acetone. No melano- 
phore-expanding activity was detected in the supernatant acetone 
although it was present in the precipitate... The powder thus 
obtained can be stored and. extracted when convenient, for the 
hormone maintains its. potency indefinitely in the dry state. 
Acetone-treatment .was employed when a sample could not be 
assayed immediately. (2) The blood sample or the prepared 
powder was mixed with five times its own volume of absolute 
alcohol and-boiled in a water bath for 3 minutes. _The mixture 
was then centrifuged. After evaporating the supernatant alcohol 
in a water-bath, the residue was dissolved in 2c,c. of warm. dis- 
tilled water. The solution was centrifuged and the supernatant 
fluid injected into the toads. 

Caustic soda treatment of the extract was not employed for the 
reasons described previously (page 440). 

The ‘efficiency of the extracting procedure just described was 
tested in a series of experiments using rabbit blood. 

- Severaf samples of rabbit blood were first assayed to discover 
whether melanophor é hormone is normally present in the rabbit's 
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ditculation. “Four c.c. of blood from the rightear vein of a,young 


male rabbit were coNected in acetone. The precipitate was washed 
in acetone. dried, powdered and extracted with alcohol.as described 
above. The’ fina) aqueous solution was injected into three ‘test 
animals. The melanophore index was raised by one unit, Repeti- 
tions of the experiment at different times and. on different animals 
showed either no change or negligible expansion of melanophores. 

Confirmation was sought ‘of Jores’ observation that there is.an 
increased amourtt of Hormone in the blood of rabbits kept for one 
or two days*in darkness. Two of the rabbits mentioned above 
were kept (a complete darkness for-three weeks. ‘They were fed 
regularly and ‘kept at a constant temperature... At the end of each 
week a blood sample was withdrawn from the ear vein of each rab- 
bit, extracted and assayed. Only.at the end of the first week, in (le 
case of one rabbit, was a-positive result obtained. ‘This could not 
be repeated ‘on subsequent occasions. os 

Negative results were also. obtained when. heparinised and 
citrated whole blood were directly injected into. tlhe test toads, 

An estimation was made of the percentage of added B-hormone 
recoverable from rabbits’ blood. [t was assumed from the above 
experiments that B-hormone is not normally present in rabbits’ 
blood. Twelve L. and W. units of the same extract of B-hormone 
were added ‘to 2c.c. of rabbits’ blood and to 2c.c. of distilled water. 
It was known that from 4.6L. and. W. units of B-hormone would 
give a maximum response in the-test toads used. Onec.c. of the 
distilled water solution was injected into each of 2 test toads, The 
b)l6od was extracted with alcohol and the final aqueous solution 
injected equally into 2 other test toads of equal sensitivity. Six 
units were present in the hormone-in-water solution. A nearly 
maximal response was attained, the index being raised by 3-5 units. 
In the case of the hormone-in-water solution the index was raised by 
2 units. This is little more than half the response evoked by the 
aqueous solution. Thus it would appear to contain from between 
3 to 4 units of B-hormone. The experiment shows “hat the direct 
alcohol extraction method can recover from/50: to 60 per cent. of 


the added purified B-hormdne. It suggests, but does not prove, 
that the method will satisfactorily extract ‘‘ native ’’ -B-hormone 


if present in blood: 

Blood samples were taken from :—(1) 7 healthy medical students, 
and (2) 9 well-established cases of retinitis pigmentosa. Five to 
10c.c. were drawn from an arin vein in each subject and immedi- 
ately precipitated in acetone! A powder was prepared and ‘extracted 
with absoluté alcohol in’ the way ‘already described. ‘The final 
extract from each sample ‘was divided between two test toads. 

Tables J] and II ‘record’ the ‘melanophore » response ~ to 
each sample. Relevant ophthalmological: data is given for 
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MELANOPHORE EXPANDING SuBSTANCE 
TABLE 1.—Contro} Series 
) a Melanophore 
Subject. {ndex | Pigmentation 
\ raised by : 
Male -1 2-0 Dark 
“Male 2 0-5 - Fair 
"Male 3 \ 0-5 Medium - 
Male’ 4 0 Dark 
Male 5. | 5 Fair 
Male 60) 0-5 Medium 
Male 7 (0-5 Dark. 
TABLE Th Retinitis Pigmentosa Series 
ni } ¢- ‘i 
- t } 
Miclanaphess Certified | State of | Associated 
ubjact Index | Age| ay. tad 
| 3 u egies 8° Blind. { Vision | Detects 
‘a caee pus | / / ae * < ie Ps 
Male 1 0-5 \ 37 1932 \Hand Movements\ External Squint € 
Male 2/05 | 42/ 1935 | Finger Counting Deal 
Male = 3 0-5 32\ 1937 3/60 ‘Posterior Cortical 
, j Cataract 
Male 4 1-0 48 | 1934 6/24 Deaf 
Male 5 15 27 } 1932 P.L. only none 
Male 6} 0-5 20 | 1934 6/24 none 
| Female 7 2:0 | 29 1932 \ Finger Counting | Fits 
Female'8| 10 24 | 1932 {Hand Movements) External Squint 
| Female 9 20 41 \ 1936 6/36 ( Deaf. : 
| TABLE 1]],—Comparison between Controls and 
Retinitis Pigmentosa Patients 
| 3 Melanophore Index raised by 
: | OET ss #3}. 
0 0-5 1 | 1-5 2 2:5 3 
\ \ 
| ecoi' eel ee} 
Patients { | 
; : e , 
i | ele 
f e eee @ sad] @s4 
Controls | 
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each retinitis pigmentosa. patient. In the case of the 
normal subjects the State of general pigmentation is recorded. 
Table III compares the different grades of response evoked by 
the samples from the two groups of subjects. 

The results varied from a barely perceptible response to a rise 
of 2 in the melanophore index. As the toads were not hypophy- 
sectomised it is difficult to exclude the possibility that protein 
or other material in the extract had stimulated the animals’ 
own pituitary to produce melanophore hormone. Results showing 
a rise of 1-0 or less may therefore be considered negative. Out 
of the 9 retinitis pigmentosa patients only in 3 cases was the blood 
sample definitely positive. . Of the 7 controls. 2 samples were 
definitely positive. These controls had neither the features nor 
a family history of retinitis pigmentosa, nor did they suffer from 
any other disease. Both the retinitis pigmentosa: positives were 
females. Neither was menstruating at the time and they were 
regular in their periods. _In the retinitis pigmentosa cases there 
. is no relationship between the melanophore response and the age 
of the patient or the extent of pigmentation in the eyes. There is 
no relationship between the degree of pigmentation of the hair, 
skin, etc., in the control subjects and the melanophore response to 
their blood extracts. 

These experiments do not confirm the claim that the blood of 
retinitis pigmentosa patients regularly contains a melanophore 
expanding substance in excess. McDonald and Adler (1942), after 
carrying out a series of assays for active melanophore expanding 
substance in human blood, came to the same conclusion. They in- 
jected 1c.c. of whole serum into the dorsal lymph sac of a light 
adapted frog and watched for maximal or submaximal darkening 
of the skin which, when confirmed by microscopical evidence of 
web melanophore expansion, they considered a positive reaction. 
In their first series of tests normal frogs were used. Of 48 retinitis 
pigmentosa patients, 12 had positive reactions. In their second 
series they used hypophysectomised frogs. Of 12> retinitis 
pigmentosa patients, only 1 had a_ positive reaction and 
there was only 1 positive among 20 patients suffering from condi- 
tions other than retinitis pigmentosa. They noted that when 
hypophysectomised frogs were used they ‘obtained fewer positive 
reactions than with normals. ‘Samples from.several patients which 
had given positive results in normal animals gave negative 
reactions in hypophysectomised animals. 

In interpreting these results one meets with the same difficulty 
as in the case of urine assays—namely, we cannot be certain of 
the specificity of the reactions, even in hypophysectomised animals. 
Assuming, however, that the majority of positive results in 
hypophysectomised animals are due to the presence of B-hormone, 
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it may, be suggested, to. explain the scantiness of positive reactions, 
that unlike, prepared. B-isormone added |‘‘ in vitro,’’-,B-hormone 
secreted by the pituitary is adsorbed. on other proteins and there- 
fore not extracted by alcohol. . The elucidation of this possibility 
awaits refinements in extraction procedure. ~ Alternatively B-hor- 
mone may be destroyed almost as quickly as it is secreted, and 
thus be present only intermittently in the circulation. We know 
that the circulating blood of an eel kept in darkness contains ten 
times as much B-hormone as is contained in the animal’s pituitary 
(Waring and Landgrebe, 1941).. A. rabbit’s. pituitary contains 
from 1,000. to.2,000 L, and W, units of B-hormone when dried and 
extracted. The experiments on the assay of B-hormone in rabbits’ 
blood quoted earlier show that if. B is present it cannot be in a 
concentration greater than 2 units per c:c. Assuming that the 
blood volume of the rabbit is about: 150c.c. the greatest amount of 
B-hormone circulating, at any one time would not be more than 
300 units. An experiment was therefore carried out to obtain some 
idea of the rate of destruction of B-hormone in the mammalian 
circulation. Known doses of melanophore hormone were injected 
into rabbits’ blood and samples taken from an ear vein at intervals 
afterwards. 
(1): A 8c.c. blood sample drawn from the ear vein of a rabbit 
and assayed. No rise in the melanophore index was recorded. 
One and a half c.c. of potent melanophore prepared by the method 
of Landgrebe and Waring (1941) and containing 45,000 L,and W. 
units, was injected into the ear vein of the same rabbit. Any 
possible ‘‘ pressor ’’ contamination was first destroyed by boiling 
the extract with two drops of N. caustic soda (caustic soda does 


, hot potentiate B-hormone prepared by this method). The solution 


was neutralised before injection. At 15 minutes, 80 minutes and 
120 minutes after injection 1}c.c. of blood were withdrawn from an 
ear vein in the other ear. Each of these samples was extracted by 
the alcohol method and assayed on two test toads. Both the 15 


* minute, and. 80 minute samples evoked a maximal melanophore 


response, raising the index to 5 in each case. The 120 minute 
sample was negative. 

(2) Another rabbit was injected intravenously with 3,000 units 
of pressor-freed B-hormone. — One-and-a-half c.c..of its blood 
assayed previously to injection showed no melanophore response. 
Further samples of blood were taken and assayed 45 minutes, 110 
minutes, and 210 minutes after injection. The 45 minute samples 
produced a definite rise of 2:5 units. The other samples were 
negative. 

‘The concentration of hormone in. the rabbit's blood: just after 
injection in the first experiment. would be about 300 units, per C.c. 
This concentration was therefore reduced in two hours to less than 
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4 units per cic.—the minimum necessary to eve a positive melano- 
phore response‘in two toads. In the second experiment a concen- 
tration of 20 units per ¢.c. was sét-up initially. The result from 
the assay of the blood sample taken 45 minutés afterwards shows 
that there must have-been’ about 4 ‘units per c. c. in the circulation 
at that time. 

These’ experiments show: that “B-hormone disappears rapidly 
from the rabbit’s circulation.’ The same’may hold good in man, 
for when Jores (1936) injected’ the’ hormone ‘intravenously into 
normal subjects he found that it ‘rapidly disappeared from the 
circulation. If this is true, ‘and if secretion from the pituitary is 
intérmittent, ‘* positive ”’ results might be’ obtained in a subject 
at One time and ** negative ”’ results at another. ° : 


Summary 


The literature on the possible réle of B-hormone in vision and 
its relationship to the pathogenesis of retinitis pigmentosa is 
briefly reviewed, and the techniques for the assay of B- Menets 
are discussed. 

The results of several urinanalyses for B-hormone are sum- 
marised. Reasons are quoted for considering the present assays 
for B-hormone as not completely specific 

Experiments. are reported in which blood samples from 9 
retinitis pigmentosa _Patients were assayed and compared with 
blood samples from 7 normal controls. Details are given of the 
process of extraction and assay employed, Only 3 of the 9 retinitis 
pigmentosa samples were definitely ‘ ‘ positive.”” Two of the 7 


control samples gave a positive result. 


[tis concluded that the blood of retinitis pigmentosa patients 


‘does not regularly contain a melanophore-expanding substance 


and that such .a substance may occasionally be present in 

“normal ”’ bloods. 

A further experiment is described showing that in the rabbit 
B-hormone injected intravenously disappears very rapidly from 
the circulation. / 

This . investigation commenced. under the ‘supervision of 
Professor Lancelot Hogben, Biology Department, University, 
Aberdeen. We wish to acknowledge our gratitude for the -valu- 
able help and advice given. 

We also acknowledge the very considerable assistance given by 
Dr. LANSRIPe and Dr. Waring. 
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WAR INJURIES OF THE EYE* 


Traumatic Proliferative Choroiditis due to. 
Double Penetrating Foreign Body .- 


BY 


Major I, C. MICHAELSON, R.A.M.C. 
and Dr. J. Kraus 


MANY. eyes injured by a foreign body with an exit wound in the 
posterior part of the globe have presented the following fundal 
appearance after the vitreous has cleared sufficiently to 
permit of detailed ophthalmoscopy. A white mass of varying size 
can be seer in the area of choroido-retinal atrophic change. The 
whiteness is frequently milk-like and may be glistening with a few 
dots of crystalline brightness on its surface. ‘The mass looks solid 
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and in some cases projects far into the vitreous.‘ It is not poaeity 
crossed by retinal arterioles or venules, -Dark pigment may. cover 
a part of its surface. The appearance suggests degenerative 
change following haemorrhage or else massive choroiditis, In’ 
some cases it looks like‘a foreign body. 

In six of the following cases. such, an appearance is. described. 
In the sixth case clinical observation was followed by a patho- 
logical investigation. which suggests that the white mass represents 
a massive proliferative reaction to the trauma by the choroid. The 
pathological findings are described in a seventh case where 
detailed ophthalmoscopy. was. not possible. 

Case 1.—P.M., aged 31 years. In January, 1941, this Italian 
P.O.W, received battle injuries to both eyes. The left eye hada 
large foreign body in the vitreous which was ‘removed later by 
giant magnet through the anterior route. With a vision of 6/36 
this was destined to be ultimately the better eye. 

The right eyé had a dauble perforation of the globe ‘as the 
result of a foreign body. which finally lodged in the orbit.. The 
entrance wound was indicated by a faint pigmented scleral: scar 
9 mm. from the limbus at ‘‘ 7 o’clock.”” Ophthalmoscopy showed 
a ridge of milk-white tissue extending from the periphery of the 
fundus in the lower temporal quadrant toa point down and out 
from the disc and about 11 mm. from it. The anterior end of 
this ridge broadened. out and ‘corresponded in position to: the 
scleral scar already noted. Fine capillary vessels were to be 
seen coursing over its anterior extremity. Later they appeared 
from the posterior extremity..and. from underneath the temporal 
margin. They had no apparent association with the visible retinal 
vessels which disappeared abruptly at the. margins of the ridge. 
Later some white crystalline dots almost snow-like in brightness 
appeared on the surface.’ Papillitis with haemorrhages in. the 
surrounding retina was present from an:early date. Three months 
after coming under observation the retina was noted to-be detached 
above the ridge. A large dehiscence was present at ‘‘ 3-4 o’clock.’’ 
In June, 1941, diathermy operation was performed for the detach- 
ment. A barrage with surface applicators was made round the 


. dehiscence. The detachment was replaced. 


Fig. 1 is schematic. of the path of the foreign body. Fig. 2 
shows the fundal picture prior to the patient’s departure to South 
Africa about a year after first coming under observation. 

The white tissue did not alter much in size, or in colour during 
the year under observation. During. that period the vision of 
the right eye deteriorated from 6/18 to 3/60. The visual loss was 
probably chiefly due to the papillitis which never caren 
subsided. 
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Fic. 1. 


Illustrating flight of foreign-body in Case 1. - 





Fic. 2. 


Illustrating fundal appearance.in Case 1. “Note fine vessels on surface 
of white tissue. (Compare with Fig.'12). 
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Case 2.—Pte. C., aged 29 years. This British soldier received ; 
a mortar bomb injury to the.right eye on September 3, 1942. Six 
weeks later he came under our observation. ihe eye was quiet. 
A perforating corneal-scar and an iris hole were present at ‘* 10 
o’clock.’’? In the upper outer quadrant of the globe there was a 
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FIG, 3, = = 
Wiustrating fundal * mee in Case 2. Area of choroido-retinal 
atrophy with a raised white mass. # s 


\ 





Fic, 4. 


Wiustrating flight of foreign body in Case 2. 
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circumscribed area of pigmented choroidoretinal change. The 
most interesting feature was the presence in this area in the ‘‘ 10 
o'clock ”’ meridian of a large bright rounded object about one and 
a half discs in size. It was immobile and: untraversed by blood 
vessels. Fig. 3 indicates the fundal appearance. The picture was 
completed by X-Ray indications of a foreign’ body against the 
outer orbital wall. Fig. 4 indicates the flight of this foreign 
body. 2 : 

This soldier was kept under intermittent observation for two 
months during which time the eye remained quiet and the fundal 
picture did not change. The vision was 6/9 throughout. No . 
flare or precipitates were noted with the slit-lamp. 

CASE 3.—Cpl. B., aged 27 years. On October 3, 1942, this 
soldier was hit’by a piece of metal which lodged in his right eye. 
A few days later it was removed by magnet through the anterior 
route. On October 27, 1942, he came under our observation. The 
injured eye was almost quiet by then with a corrected vision of 
6/9. A penetrating corneal scar and iris hole were present at 
“7 o'clock.”’ In the lower. inner part .of the fundus in the 
periphery there was a well defined area of choroido-retinal 
atrophy. In this area was.a glistening white rounded mass about 
8/4 disc in diameter. Fig. 5 illustrates the fundal appearance and 
Fig. 6 the flight of the foreign body. : 





Fig. J, 


Illustrating fundal appearance. in Case 3. Area of choroido-retinal 
atrophy witha raised’ white mass. 
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Fia, 6. 


Iilustrating flight of foreign body in Case 3. 


There does not seem much doubt that the affected funda! area 
represents either the place of incomplete penetration of the foreign. 


body that later was removed or else the site of exit from the globe 
of a second foreign body. Slit-lamp examination failed to. reveal 
flare or precipitates. The soldier was discharged to duty seven 
weeks after the injury. 

Case 4.—Captain M., aged 28 years. . This officer received a 
shrapnel injury to the left eye on October 23, 1942. Three weeks 
later he came under our observation. The eye was then: slightly 
irritable, the iris discoloured and’ an aqueous flare with a. few . 
precipitates detectable on slit-lamp examination. There was a 
disturbance of iris pattern behind a penetrating corneal scar close 
to the limbus at ‘‘5 o’eléck.”” ~ About.12 mm. below the disc 
the fundus showed .an extensive area of thoroido-retinal distur- 
bance with veils of opacity and haemorrhage projecting forwards 
into the vitreous. In the lower part of this areasthere was a solid 
looking round‘mass about one third the size of a disc. The white- 
ness of its surface was in part covered with pigment. It was ’ 
untraversed by retinal vessels. Repeated X-Ray failed to reveal a 
foreign body. This, however, did not negative our conclusion that 
there had been a double perforation of the globe by a‘foreign body 
which was to0 minute to be detected by the X-Rays. The eye 
quietened afid’ after several weeks was free from ‘aqueous flare. 
The vision throughout was 6/9. Fig. 7 and 8 illustrate the fundal. 
appearance and the flight of the supposed foreign’ body. 

CasE 5.—Pté, D.C., aged 22 years... At the beginning of 
November 1942%this soldier received multiple’ gunshot wounds 
involving the right.fore-arm and the left-thigh for which he 
received treatment in“ general hospitals. In March, 1943, a few 
weeks after his discharge t6*a Gonvalescent depot he noted that 
the vision of the right eye was defective. Shortly afterwards he’ 
came under our observation for the first time.. He gave a history 

. that the right eye had been “ inflamed ’’ for a few days following 
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. Fig? 7. 
Tilustrating fundal appearance in Case 4. 
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Illustrating flight of foreign body in Case +4. 
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the battle injury of November. Examination of the eye revealed 
the following. The visual acuity was 6/9.” 'Thé external globe 
seemed normal. The fundus showed a raised! white area in the 
temporal periphery, It was reughly triangular in shape with its 
base placed peripherally: beyond ophthalmoscopic rea¢h and the. 
apex in ss ‘*3 o'clock meridian ’’ about 14 mm. ‘fran the disc. 


oy 


FiG., 9. 
‘Illustrating the fundal appearance in Case 5. Raised white triangle of tissue. 


The position and general appearance of the area was somewhat 
similar to that described in Case 1 above. The surface was, how- 
ever, less raised and less. white, and the tissue had a‘less solid 
appearance. Some pigment was present on the surface. A retinal 
arteriole crossed the affected area close to its upper edge. The rest 
of the fundus was normal. Fig. 9 shows these appearances. 

As the fundal appearance was very suggestive of a double per- 
forating injury by a foreign body a more careful search of the 
surface of the globe was made. A thin scar was found in the 
sclera. ‘It was 2 mm. long and placed 6 mm, from the limbus 
just above the ‘‘3 o’clock’’ meridian. Its ‘appeararice 
corresponded with that of the anterior end of the area seen ophthal- 
moscopically. It evidently represented the site of entrance of a 
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foreign body. The picture was completed by an X-Ray examina- 

tion which showed a foreign body lying close behind the right 

globe. It was flake-like and about 0-5 mm. x 0-7 mm. ‘in'size. 
Fig. 10 is schematic of the path of the foreign body 
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iHtesigading flight of foreign body in Case 5. 


CasE 6.—Pte. ©. This Italian P.O.W. received a shrapnel 
wound to his right eye during January, 1941. A few weeks later 
he came under our observation. A scar was present in the sclera 
about 9 mm. from the limbus at ‘‘6 o’clock.’”’ The vitreous was 
almost filled with blood but below a white mass could be seen with 
some haemorrhage on its surface. Bare light perception was present 
X-Ray showed a large foreign body at the apex of the right orbit. 
Two months later the vitreous had sufficiently cleared to reveal a 
detachment of the retina with a large dehiscence in the neighbour- 
hood of the white mass. It could be seen that there were no 
vessels on the surface of the white mass. As the eye remained 
irritable and began to shrink enucleation was done on June 21, 
1941. The following is the pathological report on the eye :— 

Two penetrating wounds were present in the sclera as indicated . 
in Fig. 11. They were 4-5 mm. apart and seemed to be in the 

/telation of entrance and exit wounds. The globe was divided 
vertically through the optic nerve. In the fundus corresponding 





\ Fic. 11. 


Showing position. of scleral wounds in Case 6, “aad illustrating flight of 
foreign body. 
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to. the. scleral wounds. already noted there was a dense. fibrinous 
tissue... It appeared to be associated with choroid,and was.in such 
a position as to represent the track of a foreign. body passing 
between the scleral wounds. The surrounding retina was detached 
very extensively. The globe appeared normal otherwise. It was 
embedded in paraffin, sectioned and stained with haemalum and 
eosin. Histological examination shows a well marked cyclitic 
membrane to be present. The most. interesting changes are 
opposite a scleral scar which is the site of one of the scleral wounds 
already noted. There the choroid is very much thickened by a 
large knot of fibroblastic tissue some of which with many pigment 
cells can be seen passing into the vitreous through a gap in the 
overlying retina. In the thickened choroid and passing some way 
into the retinal gap are capillary vessels. At one place the 
thickened choroid is infiltrated with large cells which appear 
epithelioid or retinal in type. Fig. 12 is a eaerepnetograph of 
the area described. 
The scleral scar is just out of the photograph below. 


Fie. 17, . 


Section of wound in Case 6 showing choroidal proliferation passing 
through a gap in the overlying retina. New formed-vessels can be seen 
in the proliferated tissue (compare with fine vessels illustrated in Fig. 2). 
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Case 7.=Pte..S.. This case was seén if consultation with 
Major J. Kingsley, A.A.M.C., with whose. kind permission it 
is included in this series. A piece of shrapnel entered the left eye 
of Pte. S. close to the limbus at ‘‘9 o’clock’’ and left the globe 
by penetrating ‘the sclera and external rectus muscle at about 
‘3 o’clock”” as indicated diagrammatically in Fig. 13. 

The vision of the eye was reduced to the perception of light. 
The fundus could not be seen because of intra-ocular haemorrhage. 
The eye was » enuicleated when evidence of irritation appeared in 
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Fic, 13: 
Illustrating flight of foreign body in Case 6. 


the other eye. The foreign spoig was found in the outer orbital 
wall. 

The following is the pathological report on the eye: :+The 
scleral ‘scars were identified and the globe divided horizontally 
through the scars. “It contained much haemorrhage. 


Microscopic examination shows no ‘evidence of sympathetic 


disease and is of ‘special interest only in the region of the exit 
wound, Fig. 14 is a micro-photograph of this region. 


A large retinal hole can ‘be seen immediately behind the ora_ 


serrata. Projecting through it into the vitreous is a mass of proli- 
ferated choroidal tissue. This mass consists of fibroblasts, pig- 
ment cells and capillaries. The scleral scar can be seen below. 
Discussion . 
Both cases in which there was.an opportunity for histological 


investigation showed a massive proliferative choroiditis at the exit 
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Fic, 14. 


Section of wound in Case 7. Proliferated choroidal tissue can be seen 

passing in/almost mushroom form through a retinal gap. The inner part 

- of the scleral scar can’ be seen helow. Although some subretinal 
hzmorrhage is present much of the retinal detachment is probably 
artefact. 


wound. Bruch’s membrane had been destroyed at the affected 
place so that the proliferated tissue had no difficulty in passing 
inwards through the retinal gap made-by the foreign body. The 
plugging of this gap by the choroid reaction would appear to be 
purposive in nature. Despite the tear in the overlying retina 
only two cases showed detachment of that tissue. In these cases 
a dehiscence at the ora serrata appeared to be the cause of the 
detachment. ; 

Summary and Coschisios’ 

(1) Seven cases of double injury to the walls of the eye-ball 
by foreign bodies are described. 

(2) In six cases.in which the fundus could be observed ophthal- 
moscopically, a well defined raised white mass was seen at the 
Site of the posterior wound. 

(3) Two cases which afforded.opportunity for pathological 
study appear to indicate that the basis of the clinical appearance 
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at, the . posterior -wound is, a- massive. proliferative, choroiditis 
observed through a large retinal hole. , 

We wish to thank Col. J. Biggam, M.C., Commanding 
(Scottish) General Hospital and Brigadier G. I. Scott, Consultant 
Ophthalmologist, Middle East Forces, for their kind permission 
to publish these notes. The Micro-photographs were done in the 
Hadassah Hospital, Jerusalem. We are grateful to the authorities 
and, to Professor Feigenbaum who made the necessary arrange- 
ments... Ihe fundal HERDER? were done by Dr. J. Kraus. 








SUB-HYALOID HAEMORRHAGE FOLLOWING 
“T.A.B.” INOCULATION 


BY 


Major J..P. F. LLoyp, R.A.M.C. 


It is well. known. that. spontaneous haemorrhages, sometimes 
severe, may occur. in any part of the body following routine 
immunization with T.A.B. Little is known of the aetiology. of 
- this condition; it is suspected that it may be due to.a temporary 
increase in capillary permeability. The following case is reported 
because it is believed that haemorrhage in the eye. has not 
previously been recorded. in this association. 

A man aged. 36 years, of normal physique and previous. good 
health received his routine injections of T.A.B., the first of 500 
millions on. February 15, and the. second of, 1,000 millions on 
March 2. Each injection produced a normal reaction. ,On March 
3 he noticed that the vision of the left eye was extremely poor but 
he did not report sick until some days later, 

When examined on March 16, the right. eye was normal, having 
a visual acuity of 6/6. The left eye could only discern hand move- 
ments, and an extensive sub-hyaloid haemorrhage was found lying 
in front of the macular region, to. the temporal side. He was 
put completely at rest and atropine drops were instilled in the 
affected eye. The haemorrhage began to clear slowly, retinal 
vessels on the temporal side being visible five days tater, through 
the vitreous haze. 

General investigation’ showed some chronic bianchi; the blood 
picture was normal. When last seen by me on April 2, absorption 


of the haemorrhage was continuing but visiOn was still hand move- - 


ments only. I am indebted to Major E. F. King, R.A.M.C., for 
a later report from a convalescent hospital on June 3, which states 
that “* there was still COMMGELAUEE unabsorbed haemorrhage in 
the left vitreous.’ 


ora san ae 











ey 462 J. FOSTER 


DISCISSION OF TRAUMATIC HYALOID DIAPHRAGM, 
mee 1941 * 3 


BY 


I: SOSTER 


LEEDS 


THE patient, a clerk dived’ 30 years, with normal eyesight, was fire- 
watching when a German bomb blew an interior glass office parti- 
tion into his face. Embedded glass fragments produced multiple 
perforations of both eyes and eyelids. “The more superficial of these 
were extruded or removed in the first few days after the incident. 
When I first saw him I found the left eye was blind, and traversed 
axially by a splinter of glass finch long. Anexcision was performed. 
The right eye was inflamed and suffused with blood owing to the 
multiple surface injuries; and so many glass fragments showed in 
the X-ray of the lids and orbit that localisation was impossible. 
The vision amounted to hand movements in the lower inner 
quadrant only, but the patient claimed that he could sometimes see 
flames in the fire of his bedroom, on. looking straight ahead with 
the eye uncovered. 

The lens was clear, but vitreous haze made it difficult to see the: 
retina. In the nasal field there was apparently a large haemorrhage, 
and an area of detachment. My departmental colleague, George 
Black, who saw him at this time, agreed with this diagnosis. 

June, 1941. » The ‘vision had now fallen to good projection 
in all directions, although the eye’ was quite white. The lens was 
still clear, but a central gréy reflex obscured all retinal detail. A 
small red reflex with crenated.edge was visible in the upper nasal 
quadrant, and a'less definite reflex was detectable at “‘6'o'clock ” 
(as shown in the diagram I). 

I began ‘to suspect that this loss of reflex was due.to a‘ dense 
fibrous membrane in the: vitreous, situated in the plane shown in 


* 4 


DIAGRAM 2. ----- = plane of diaphragm. 
























diagram 2. Although the surgical approach was unorthodox, I 
was prompted by the results claimed by Akimiro Motegi to attempt 













* Received for publication, August 19, 1943. 
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DIAGRAM 1 Noretinal detail is visible through the area 
covered by the diaphragm. The white area in the upper 
right hand area is probably a choroidal scar. 
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removal of this (Ref. Lb. 1 had edited this. paper 4 page at a time, 
while he was my guest (and subsequently) ta 1936. 

On re-reading the complete paper, I accepted his thesis that fibrous 
tissue might be removed from the vitreous under direct vision with 
benefit to the patient’s sight, but found his description of the surgical 
approach less than clear. I decided in this case that a posterjor 
scleral incision should be made, and the membrane removed by 
traction endoscopically. Unfortunately I could not obtain delivery 
of the endoscope I ordered (Ref. 2) for some months. : 

[ therefore decided as a justifiable alternative, to attempt perfora- 
tion of the membrane by discission after getting a second opinion. 

October, 1947. As there was obviously a good dea) of retina) 
damage, 1 had no great hopes of obtaining more than the most 
moderate vision. , 

The patient was seen by Sir John Parsons, who considered that 
a fibrous diaphragm was present. He felt, however, that while an 
operation could obviously not worsen the vision (as the man still 


had good projection only), it was unlikely to improve his sight. 
The main reason for this was that as the vitreous contains no fibrous 
elements, any fibrous structure arising therein must originate from 
fibrous tissue on the optic disc, or along the retinal vessels. Such 
fibrous tissue must necessarily be biplanar. 

The poor prognosis was. explained to the patient ; he, however, 
who felt his position very acutely, stated that he. wished any 
procedure that offered the slightest hope should be attempted. 

October 16, operation. Under a retrobulbar anaesthesia I intro- 
duced a Ziegler’s knife behind the ciliary body from the temporal 
side. The membrane was divided horizontally @ fronte under 
direct observation through the pupil. The operation proved very 
simple to perform, and the membrane parted easily, with restoration 
of a dim red reflex,and a certain amount of central vision. No 
diathermy of the Ziegler puncture was performed. 

October 18. At the first dressing an advanced posterior cortical 
cataract was evident, and progressed to maturity in less than a week. 

November and December. Two lens discissions were performed, 
which gave him his first clear central vision on Christmas Day. 

January, 1942. The patient had a small black pupil in the 
centre of some capsular remains. The crescentic edge of the 
divided vitreous diaphragm ‘was visible on the temporal side. The 
rest of the diaphragm could not be detected, having presumably 
retracted beyond the small area of fundus visible. Choroidal 
scarring was visible mostly in the upper nasa) quadrant, and the 
visual field showed limitations consistent with this. (Diagram 3). 

Vision with + 13'5 D.Sph.=6/5 


With the addition of +40 D.Sph.=J.1 
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DIAGRAM 3: Field to 2° white object. 


March. The patient returned to work asa clerk in the Petrol 
Office. As he had to reverse his spectacles seventy times a day on 
an average, he was given Rotoid bifocals for work. He preferred the 
larger field of the ordinary cataract lens for reading a book at home. 

November, 1942. ‘The patient had continued at full work in the 
Petrol -Office, the only untoward symptoms being occasional 
entoptic “ flashes of light.” 

December, 1942.. He was demonstrated in this month to the 
North of England Ophthalmological Society. No detachment was 
visible at this time. : 

August, 1943. The condition of the eye is unaltered. 


Summary 


The claims of Motegi that fibrous tissue in the vitreous:may be 
removed or divided with benefit to the patient, is borne out by a 
case in which fibrous tissue resulting from an injury, was perforated. 
Restoration of vision from hand movements to 6/5 followed discission 
of this membrane. 
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HERPES ZOSTER OPHTHALMICUS—TWO RARE 
MANIFESTATIONS* 


‘ ’ ‘te BY 
T. G. WYNNE PARRY and G. C.:LASZLO. - 


ATTENTION has been drawn recently to the occurrence of various 
ophthalmic conditions, caused by herpes zoster, that developed after 
the actual ‘‘shingles” had subsided. The two cases. given below may 
perhaps deserve to be added to the records already published, owing 
to their rarity and to the fact that the aetiological factor appears to 
be established beyond doubt. Both cases were observed at the Eye 
Department of the Caernarvonshire and Anglesey Infirmary, Bangor. 

CasE 1. S. J.,.aged 52 years, F., was admitted on May 21, 1943, 
She had had an attack of herpes zoster along the ophthalmic branch 
of the right Vth nerve six weeks previously. The cornea was not 
involved, but she had skin eruptions with severe pain. Three and 
a half weeks after.the eruption she suddenly lost her eyesight in 
her right eye completely. When first seen it was found that she 
had no perception of light. Three days later—on admission—her 
condition was as follows :— 

R.V. Perception of -light—3 metres—projection in petiphery 
but none centrally. L.V. 6/6. Slight blurring of the right disc, no 
vascular change or exudate. Slight tenderness on pressure upon 
the eyeball. 

Diagnosis—acute retrobulbar neuritis. 

On investigation the following results were obtained :—W.R. 
negative—both in blood and cerebrospinal fluid. Lange curve in 
C.S.F. normal. Blood sugar 137 mg. per cent. White cell count 
10,500. 

Differential count :— 


~ 


Polymorphonuclears ... vee 39 per cent. 
Lymphocytes ... ses ie en ee 
Monocytes Géi dointios So wvi; 
Eosinophils ©... rene 7, Sy 33 
Cerebrospinal fluid :— 
Nonne Apelt Bee negative 
Cell count ... at 44 c.mm., all small lymphocytes 
Protein i ed 30 mgm. per cent. 
Chlorides... ... 730 mgm. per cent. 


Paranasal sinuses X-rayed—nil. abnormal. Neither did an 
E. N. T. Surgeon find any abnormality. 

It is commonly known that in herpes zoster there is increased 
protein content and lymphocytosis in the cerebrospinal fluid. The 





* Received for publication, August 20, 1943. 
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finding of 44 small lymphocytes ‘per ic.mm. ‘speaks for itself.’ There 
is, however, some discrepancy in the valuation of the protein count. 
Some authors say that the normal is 10-20 mgm. per cent., in which 
case our patient had slightly raiséd protein. Others on the other 
hand quote normal values up to 40—then it must. be considered on 
the higher side within normal limits. . 

The question of lymphocytosis of the blood deserves interest, as 
it is not generally described among the symptoms of herpes zoster. 
However, it is more and more believed that herpes zoster and chicken- 

+ pox are of the same causative origin, and one of the arguments for 
this is the similar haematological findings in the two conditions— 
marked lymphocytosis in their later stages. 

The patient was seen five weeks later. Her visual acuity had 
improved to 6/60 with central*scotoma both for white and coloured 
objects. The disc showed temporal decoloration. 

Cast 2. F.T.C., aged 33 years, M., first seen on April 13, 1943. 
His family and previous history negative. He had ‘shingles’ on 
his chest six weeks previously. Three weeks later he felt giddy and 
had double vision. . 

On examinaticn :—R-V. 6/6. L.V. 6/6. Fields full. Both 
discs normal. ; 

Pupils reacted: promptly and there was no blepharoptosis or 
obvious squint. The right eyeball moved somewhat slower when 
looking to the right but ran the whole course. With red and green 
glasses right-sided homonymous double images could be found. 

Diagnosis: Right abducent nerve paresis. 

The findings of his investigation were :—W.R. negative, both ‘in 
blood ‘and cerebrospigal fluid. Lange curve in C.S.F. normal. 

Cerebrospinal fluid :— 


Nonne Apelt ey Eee faintly positive 
Protein a sai 163 90 mgm. per cent. 
Cell count ... sat ~9c.mm., all small lymphocytes < 


(unfortunately we omitted a blood count and differential count). 
: The patient was seen several times and his condition cleared up 
after steady improvement. 

These findings show a lower, though definitely raised, cell count | 
with a much higher protein content: It would be interesting to ~ 
know whether there is any regular reversed proportion between the 
lymphocyte count and protein content of the cerebrospinal fluid, 
but we could find no reference on this question. 

The literature on the rarer manifestations of herpes zoster 
ophthalmicus is rather scanty. Very few statistics are available 
owing to the fewness of the cases seen by any one ophthalmologist 
or even at hospital, and maybe because little.was thought of the 
possibility of herpes being the causative factor in. similar cases. 
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The few existing statistics reveal that late ophthalmic involvements 


"In herpes zoster occur in the following order of frequency (not 


mentioning keratitis): — 
Iridocyclitis (usually a complicatioti with keratitis) 
Optic neuritis 
Paralysis of the III, IV and VI cranial nerves, 
Retrobulbar neuritis has not been described at all. 


Summary 


A case of acute retrobulbar neuritis’ and one of VIth nerve 
paresis have been described. Full investigation revealed that the 
aeticlogy of both was herpes zoster. We feel that the rarity of the 
cases justifies their submission for publication. 








REHABILITATION OF THE UNI-OCULAR PATIENT 
BY 
C. G. SCHURR 


HOVE 


MOST patients, during their stay in Hospital after sustaining the 
loss of one eye, seem to be very little conscious of disability. But 
as soon as they begin to mix with their relatives and friends, they 
become accident-conscious and inclined to exaggerate their difficul- 
ties, the more so if there is delay in payment of what they consider 
adequate compensation. 

It seems very desirable, therefore, that active steps should be taken 
as soon as possible to re-educate the disabled ; and such re-education 
can commence within a day or two of the removal of the eye. 

The following account of the arrangements made in this district 
is put forward to promote interest in this part of the problem of 
rehabilitation after injury, and may stimulate further experiment. 

Other areas almost certainly have more cases with which to deal. 
So the general outline of treatment only is given, and this in very 
simple language. 

By the co-operation of the Rehabilitation Department of the 
Royal Sussex County Hospital, patients who have had an eye 
removed at the Sussex Eye Hospital are sent over to the Department 
as soon as they are allowed up. But, the rehabilitation starts while 
the patient is still in bed, on the second or third day after operation. 
The patient is given knitting with a cotton reel and crochet hook. 
He usually finds it good fun, and soon becomes efficient. 

On the fourth or fifth day, the training proper begins at the 
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Rehabilitation Department, This Department is in n the hands of a 
Specialist, with-specially trained Sister and"Nurses. _ Patients with 
all kinds of disability are treated in the Department. 

The Sister and Nurses sesponsible for the training of the uni- 
ocular patients have been taught the physiology of uni-ocular 
perception of depth. 


C, G. SCHURR 


*A. Extrinsic Factors (1) Psychological (a) Aerial perspective. ; 


(6). Distribution of light and shade. (c) Overlapping of contours. 
(d) Geometric perspective. (e) Interpretation of size. (These can 
- all be demonstrated by the choice of a good coloured landscape 
painting). (2) Parallactic Displacement. 

B, Adjustment Factors. (1) Effort of accommodation. (2) Measure- 
ment by ‘‘ estimation.” 

They also know the patients’ difficulties. (1) Psychological. 
(a) ‘‘ALoss of sight in one eye means loss of half his vision.” (6) 
“‘ Strain on the remaining eye.” ~ (2) Physiological. (a) Loss of a 
small amount of field.. (6) Loss of stereoscopic vision. 

The notes for. the guidance of the trainers are as follows, . Some 
people have a “ master eye,” i.e., one which they use more than 
the other, although both may have good vision. Such patients will 
have greater difficulty in adjusting to the uni-ocular state, if the 
master eye is put out of action. 

Treatment. (1) Psychological. (a) Encouragement, because the 
loss of sight is not really great. He must-not be allowed to think 
that he is blind. Therefore, mixing with patients with other 
disabilities is good for him: (b) Either one of, paired organs is 
quite Capable of taking on the functions of both without injury to 
itself, e.g., right-handedness, or one kidney. 

(2) Physiological (a) The loss of field is relatively small, and 
this difficulty can be overcome by a slight false torticollis, and by 
keeping known objects on the blind side, such as by walking next 
to the railings in the street: The patient can take exercise in 
walking to avoid objects and touch others en route. (6) The loss 
of perception of depth is very real, and constitutes the main difficulty 
to overcome. Explanation of the extrinsic factors which make for 
conception of depth should help the patient, especially for estimating 
distant objects. But for nearer things, for instance, the depth of a 
step up or down, “ practice makes perfect.” 

The patient can do gymnastics, climbing up and down wall ladders, 
and stepping over objects on the floor. This helps to keep him fit 
in body, and, in company with other disabled persons, to take him 
out of himself. ‘ 

To hasten the time when the patient can resume a remunerative 
occupation, hand-and-eye training is essential. The following 
exercises become progressively more difficult, 





* DUKE-ELDER.—Text-Book of Ophthalmology, Vol. I. 
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~ Knitting Nancy ” (cotton reel’ knitting). 

Peggity, or a similar game. 

Sewing canvas. 

Rawlplugs and screws. 

Hammering nails. 

Carpentry or other hand work. 

Ping- pong. 

Treatment is given daily, and the patients are purposely not 
taught things ordinarily done by the blind. 

It has been found that the above treatnent provides a stimulating 
and interesting mixture of work and play. It necessitates a slightly 
longer stay in Hospital, say ten days to a fortnight in all. But the 
patients go out in a much better frame of mind. 


& 








TRIDO-CYCLITIS AND CHOROIDITIS DUE TO 
“SILENT” SINUSITIS 


BY 


Rosa FORD 


LONDON 


THE aetiology of irido-cyclitis and choroiditis is admittedly baffling 
and our views correspondingly speculative. 

The following five cases are reported because they show :— 

A. (Cases 1 and 2) that the cause may be extremely elusive, even 
with every advantage for expert diagnosis during many years. 

B. (Cases 3 to 5) that recognition of a focus of infection in, the 
sinuses, even when there is no other evidence.of its existence, may 
lead to prompt and permanent cure. 
Case 1.—A woman aged 42 years, had her first attack of iritis 
in the left eye at 12.. By 18 she had lost the sight of that eye. 
The right eye became affected at 24. When first seen in 
19385, there were extensive areas of, choroidal atrophy in both 


. fundi, with posterior synechiae in the right eye, vision in which 


was 2/18. Attacks of pain had continued to recur and she had 
been in regular attendance at one of the London Teaching Hospi- 
tals during the 30 years, passing successively under the care of 
three ophthalmic surgeons and four -physicians. None of the 
many kinds of investigations and treatment tried had been_of any 
avail either in determining the cause or checking the recurrences. 


‘ CasE 2!.—A man aged 49 years, first seen in 1920. He remained 


under observation for 16 years, during which a central choroiditis 
spread from a few small lesions to extensive areas of choroidal 
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atrophy in both eyes, leaving him with only narrow peripheral 
fields of vision. In spite of the. most thorough investigations by 
recognised authorities, no cause was ever found. 

In the next three cases, I was.able to put into practice that 
which I had later learned, viz., that.there may be.a focus of infec- 
tion in the para-nasal sinuses, giving no sign of its existence save ' 
in its remote toxic effects. 

CasE 3*,—A woman aged 389 years, first seen in 1930, had suffered 
from irido-cyclitis and choroiditis: for sever years: Intensive 
search by recognised experts had been. unable to establish the 
aetiology. Tonsillectomy and resection of the septum had failed 
to prevent recurrence. Intra-nasal medication led to purulent ‘dis- 
charge and during fhe next 11 years there was one recurrence of 
iritis, promptly overcome by the same means. 

CasE #.—A girl aged 18 years, first seen in 1934, with central 
choroiditis, first in one eye, reducing vision to < 6/60, and three 
days later in the other.’ Every investigation proved negative, but 
intra-nasal medication was begun on the’ fourth day. Improve- 
ment was immediate, and in less than a month vision was again 
6/6 in both eyes, with only some pigment, marking the site, in 
each fovea. Seven years later | heard from a relative that she had 
passed through college and, had had no further trouble with 
her eyes. 

Cast 5-—-A woman aged 25 years had had a severe attack of iritis 
five years before, and was recovering from a second, for both of 
which she had been under the care of a well-known ophthalmic 
surgeon, who had told her it might be due to her teeth or her 
catarrh. When dental sepsis had been excluded and no suggestions 
about the catarrh were forthcoming, she became apprehensive of 
further attacks. [ntra-nasal medication not only led to complete 
recovery from the iritis but to great improvement in her general 
health. She felt that the five years between her two attacks were 
lost from her life; since she had ‘‘ felt like nothing on earth,”’ 
‘‘ avoided outings for fear of being sick ’’ and ‘was afraid to go 
out alone because of ** terrible feelings.’ The nasa) treatment 
promptly did away with these unpleasantnesses, which had 
evidently been also due to the sepsis in the sinuses, and eighteen 
months later, she won the singles cup. at tennis. There had. been 
no relapse when last heard from, three years later, 


, Comments 
Yhe elusive aetiology of uveitis is matched by the singular 


elusiveness of sinus disease. 
Mr. James Harper* of Glasgow has recently reminded us of the 


latter. He states that negative clinical, X-Ray, transi/lumination 
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al and ‘even: proof-puncture findings do not exclude infection in the 
by sinuses, and pays tribute to the work of Sir William Wilcox and 

of Watson Williams on latent sinusitis. » - ; 
at In tases 3, 4and5, intra-nasal medicatiom was sufficent without 
C- operation, thus avoiding the danger of post-operative exacerbation. . 
ten Case 4 indicates that it is inadvisable to wait for ful) investiga- 

tion before attacking the sinuses. \ Delay in this case might-have 
d resulted: in irreparable damage to the over-lying central retinal 
A tissues. aaa 
ba Case 6 raises the question of responsibility. Should the search : 
o for a cause be left to the general practitioner? My own ‘view is 
oe that it is only the ophthalmic surgeon who possesses the necessary | 
; experience and knowledge of its urgency to direct the search to 
r aconclusion. To treat the eye alone is to leave the more important 

half of his work undoné, and was feSponsible in this case for the 
al five years of ill-health and the recurrence of the iritis. : 
2e 
At Conclusion : 
“i If all investigations prove..negative in a case of uveitis, latent 
a Sinusitis should be suspected and treated. 
n 
d : ' REFERENCES 
h 1. Pull report in Proo. Roy. Soc. Med.) Vol! XXII; p. 621, 1920. 
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5. Reported in Brit, Jt. Ophthal., p, 521, November, 1941. 

f | 4. Harper, JAMES.—The Practitioner, p. 364, December, 1942. 
) : 
4 
T : p32 
s ‘ ANNOTATION 
of : 
; ' Squint in’ Families ‘ 
l Oe en {33 
ee _.. Every ophthalmic surgeon knows the story of the retort made by 
MY a London guttersnipe ‘to an old gentleman possessed of a marked 
; squint when. they collided'in the:street.’ “Why the deuce don’t 
t you look where you're: going to?” grumbled the old gentleman. 
i _ And, “ Why don’t: you go where you're looking to?” retorted the 
n precocious infant. ; 


This has nothing to do with with the familial aspects of 
strabismus but may serve to introduce some reflections on the 
subject drawn from: the: pedigree ofa family well known to the 
writer. The only cases of: squintin:this-family known tous‘are two 
in number. .. The later example occurred ina male who was-born in 
1791 5 the earlier specimen was in a collateral-ancestorof his and 


may have come down to him from his great grandfather: on the 


maternal side who was borm in 1662. | There-is no: question that 
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each of these had.a.well marked squint in the right eye, for portraits 
show it clearly. One has often wondered why this defect has not 
turned up again in succeeding generations but as far/as ‘one:knows 
it has not. The writer, when’ in ‘practice, had the privilege of having 
many members of various generations of this family. among his 
patients and none of them squinted.. The eatlier spécimen-was of 
Welsh descent.» Welsh ancestry isa difficult subject: on which. to 
embark and the writer only knows that: the squinter’s father did not 
squint. It is difficult to try and account for the sporadic appear- 
ance of ‘this ocular defect; but one would be inclined to suggest: that 
any tendency to squint supplied by our later example to: his off- 
spring may have been nipped in the bud by the dominant anions 
of his wife. 








ABSTRACTS 


MISCELLANEOUS 


QQ) Bruckner, R. (Basle)—A congenital malformation of the 
external adnexain the right eye. (Ueber eine Missbildung 
der dusseren Adnexe des rechten Auges). Ophthalmologica 
Vol, C11], p. 375, June, 1942, , 

(1) Bruckner describes the case of a girl aged 15 years in whom 
there was a congenital malformation in “the region of the eyebrow, 
upper lid and fornix. The upper part of the cornea showed some 
Opacity and there was ptosis. Examination of a band of- tissue 
stretching from the fornix to the conjunctiva showed Schwarr-cells, 
sweat glands, fat tissue and muscle fibres, The cause is presumed 
to be damage to the lateral frontal process towards the end of the 
first foetal) month, This led to imperfect differentiation of the ecto- 
derm, secondarily to aberration-of the in-growing: musculature and 
growth disturbance of the cornea. The primary mechanism is 
compared with that of Recklinghausen’s disease; im addition, the 
possibility of an idioplastic germ abnormity is mentioned.’ Forty- 
seven references to somewhat similar cases are given. 

ARNOLD SORSBY. 


(2) Rochat, G. F. (Groningen) The corneal changes in gar- 
goylism.. (Die Corneaveranderungen bei der Dysostosis 
multiplex). Ophthalmologica, Vol. C\L1, p. 353; June, 1942. 

(2) Rochat refers to a case of gargoylism demonstrated in 1940 
by Waardenburg. The child died at the age of six years and 
histological examination of the cornea showed ‘that the opacity 
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was due to defects in Bowman’s'membrane, the defects’ beihe filled 
with. a: lipoid-like substance. These ‘findings agree with thdse’ of 
Berliner in, }939: and fit in with the conception of gargoylism asa 
disease falling in _ group of lipoid- aiyataophies: 

ARNOLD ‘SORSBY. 


@) ‘ Weekers: L. and Meehan R: :: (Liege). —Mode of action of 
aati-clanchaia operations, particularly of diathermy applied 
to the ciliary. body, . (Mode .d’action des operations anti- 
glaucomateuses, specialement dela diathermisation du. corps 
Ciliare). Ophthalmologica, Vol. C1V, p. 1, July, 1942. 


(3) Weekers and. Weekers recall:that. a.number of observers 
are exploring the possibilities of diathermy in. the, treatment -of 


glaucoma and_in the course of a general. discussion’ supported by 
some personal observations in the use of diathermy they point out 
that, the various surgical procedures used in glaucoma, are by nature 
traumata, Causing ja transitory or permanent change in the intra- 
ocular circulation and leading to a new. equilibrium between blood 
and agueous. The. result is a lowered tone in the:interior of the 


eye. These surgical traumata are localised to the anterior portion 
of the uvea, the chief seat of exchange of aqueous fluid. Diathermy 


treatment of glaucoma falls in. the same. group ‘of procedures. 
Glaucoma operations should induce. the. least ‘possible trauma 


compatible with the result. aimed at and . diathermy treatment 


deserves fuller investigation. 


- eG ts ARNOLD SonsB. 








BOOK NOTICES 


_ ‘The Retina. By S. L. Poryak, M.D, « Quarto; pp: vii, 607; with 100 


Plates..and Bibliography: (pp. 130). Chicago, - [Mlinois, : U.S.A.: 
Chicago Press; London: Cambridge. University Press, 1941: 
This. treatise deals with -“‘ the anatomy and’ the histology ‘of ‘the 
retina in man,-ape, and monkey, including: the consideration’ of 
visual functions, the history of physiological optics, and ‘the histo- 
logical laboratory technique.” The author states that "nine years 


ago, stimulated by other work on the visual system) I tried ‘to apply 


the method of Golgi to.a few freshly: enucleated eyes of monkeys to 


see whether by. chance: there was a ‘one-to-one’ relationship of 


feurons in the retina.” The results were unexpectedly successful; 
and the anatomical part of the book may be regarded as a valuable 


extension of the work of:Ramén y Cajal. 


After .a preliminary general outline ofthe vertebrate system 70~ 


pages are devoted to anatomical and histological technique. Parts . 
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I} and I} (80. pages) are devoted: to an ‘historical survey from 


classical and Arab to modern times of views on vision, the structure 
of the.eye, and ‘the structure and functions of the retina.” iti isa 
comprehensive and-accusate. résumé: 

Part IV (153 pages) isan elaborate account of the minute structure 
of the retina, almost entirely limited-to the monkey, ape, and man, 
as revealed, by, the Golgi: method,: It is. profusely illustrated by 
excellent microphotographs: and -drawings.'In Part’ V (115° pages) 
an attemptsis: made to correlate the'anatomical facts and'the known 
biochemical and electrical responses withthe’ visual functions—the 
perception of light'and colours, and the visual perception of space. 

It may ‘be:regarded as proved’ that the optical ‘properties of the 
eye andthe fineness of grain of the cone mosaic at the fovea 
adequately explain the resolving power of the eye as shown by the 
minimum. visual angle required to discriminate separately two point 
sources of light; though these data alone do not suffice to explain 
the much ‘finer discrimination: of contours. The extremely high 
visual acuity at and immediately around the fixation point, and its 
very rapid falling off in the parafoveal and peripheral areas of the 
retina indicate some fundamental change in the “anatomical condi- 
tions. Such precise spatial localization suggests a very high degree 
of insulation of the impulses derived from individual cones. The 
view that each foveal cone stimulates only 6ne bipolar cell, which 
in turn conveys its imptilse to only one ganglion cell and nerve fibre 
received support from the researches of Ramon y Cajal, and have 
been strongly confirmed by Polyak. Each foveal cone is related to 
a single ‘monosynaptic midget variety of bipolar (the h-type),- which 
in turn is related to a midget ganglion cell (the s-type). Even in 
the central fixation area, however, conditions are not quite so simple 
as this, for, as Polyak says, “‘the synaptical relationships of the 
midget ganglions, and likewise of the other neurons adjoining the 
inner plexiform layer, are complex and in many respects-reciprocally 
overlapping”’ (p. 327). Moreover, other types of bipolar’ cells— 
““mop”’ (d), “brush” (e), and '“ flat” (f) bipolars—are by no means 
limited to relationships with only parafoveal and peripheral rods.and 
cones, The dendritic’tufts of the mop ‘bipolars ‘are, ‘however, 
smallest in'the fovea, gradually increasing in size ‘to the far periphery. 
The dendrites of the brush bipolars are like those of the mop with — 
the. bristles. cut, off straight. The flat bipolar, with horizontally 
spreading tuft, is Ramén y Cajal’s “cone bipolar.” Both rods and 
cones are in relationship with all three varieties (d, e, f) of diffuse or 
polysynaptic bipolars... The-d variety alone isin direct contact with 
ajl rod spherules and all cone pedicles. “Each single bipolar of 
the diffuse varieties (d,e, f) is related to a compact group of rods 

{and also cones) and: moreover, because of the reciprocal over- 
lapping of the dendrites of the diffuse: bipolars, there is no sharp 
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separation of the groups of photoreceptors that are related to adjoin- 


_ ing bipolar cells” (p. 240). -‘‘ It also seems that the rod spherules 


are related: to the teledendritic twigs of the horizontal cells. in the 


same manner as the cone pedicles are related ; but, unlike the latter, 


they are not in contact with the dendritic expansions of the same 
horizontal cells” (p. 240). Little is known of the relationship ‘to 


~ the amacrines. 


The “one-to-one” relationship. (cone-h-s) seems to afford a 
satisfactory anatomical basis for the precision of foveal visual acuity. 
Ricc6é, however, found that at the threshold-of sensibility in the 
rod-free-macular region the product of the area stimulated into the 
light intensity is constant. Summation.is therefore possible even. in 
this region. , 

On the other hand, the lack of anything like a “ one-to-one” 
relationship in other parts of the retina accounts for the very rapid 
falling off of visual acuity ; and the extremely elaborate and complex 
polysynaptic relationships between rods and cones, diftuse bipolars, 
horizontal cells, and perhaps amacrines are doubtless the basis of 
the spatial phenomena of peripheral vision—contrast (spatial induc- 
tion) and other examples of interrelation between adjoining -areas 
(summation, facilitation, inhibition, etc.). “hese and other topics 
are well discussed in Part V. 

(It is surprising that the name of Sherrington does not appear 
either in the text or in the Bibliography). 

The publishers are to be congratulated on their share in the 
production of the book. There isa very good Bibliography, and a 
word of special praise is mérited for the illustrations. 


Vertebrate Photoreceptors. By SAMUEL R. DETWILER. Ex- 
perimental Biology Monographs. Pp. 184, 110 Illustrations. 
New York: The Macmillan Company. 1943. 

This attractive and extremely well produced monograph fills a 
definite niche between the exhaustive treatises of Polyak and -of 
Walls on the vertebrate eye, and the elementary sections on the 
subject found in most standard text books. The writing is lucid 
and the illustrations excellent, especially those in the section on the 
fovea, which are long overdue in students’ text-books.. The book 
provides a concise survey of our knowledge of the structure and 
function of the retina throughout the vertebrates. The first three 
chapters are on structure, the fourth on development, while the 
remainder (the most interesting and important) concern the correla- 
tion between structure and function, the meaning and evolutionary 
value of the fovea, the mechanism of photochemical reactions and 
the alteration of visual thresholds in vitamin A deficiency. In 
particular we are glad to see so lucid and unbiased an exposition of 
the comparative anatomy and of the relationship between the fovea 
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and the decussation. Too long has the student laboured under:the 
narrowing influence of Elliott-Smith’s use of the fovea. in man asa 
guide to.evolutionary status, and it is refreshing to find the eyes of 
' birds ‘and of primitive forms, such as Sphenodon, accorded their 

deserved high place. Academic quibbles on the nature of. foveae 
and maculae and their attempted disassociation are disposed’ of with 
masterly clarity. The concluding chapter on dark adaptation brings 
the whole subject right up to date.. 


Transactions of the American Ophthalmological Society. Vol. 
XL. *1942. 

It is difficult within the confines of a short review to do justice 
to this admirable selection of papers;which deal with nearly all the 
aspects of ophthalmology; refraction, muscle anomalies, malignant 
growths, infections, toxic manifestations, cataract extraction, glau- 
coma and chiasmal lesions. . 

Of particular interest to the reviewer were two papers on anisei- 
konia giving the latest observations on this condition and one. on 

myopia which gave a new rationale for the wearing of a full 
correction of the error of refraction. The account of desensitisation 
to tubercle toxic by inhalation of fumes of tuberculin is well worth 
study, as indeed are all the other papers. 

One hopes that this volume has ajwide circulation in this countiy, 
' because it seems to present an epitome of the best work of the year 
in American ophthalmology and has in it much that is informative 


and of value. 








NOTES 


prea : THE following dates have been arranged for 
oyal Society o the meetings of the Section of Ophthalmology 
Rigdicing, SOMOR. OF... OF hie Royal Society of Medicine. 


Ophthalmology, 
October 8, November 12, 1943; F ebruary 11, 


March 31 and Junej9, 1944, in each case at 5 p.m. Cases half-an- 
hour earlier. The March meeting it is hoped will bea joint meeting 
with the Ophthalmological Society of the United Kingdom. The 
subject of discussion at the seit te on October 8, will be “‘ Burns 
of the lids and conjunctiva.” 

* * * * 


WE are asked by the Ministry. of Information 

Special Notice to state that the fact that: goods made-of raw 
materials in short supply owing to war conditions are advertised in 
this journal should not bé taken as an indication that they are 


necessarily available for export. 





